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\&$>m<r>%Mffi±mcommifi. tie— a&ai < i > 

ft ft 7 iV^uTJV^tVSki) ft \ v fV^mtf U x— 

R f COX-R, -S i (O 

^fiFPHfciSU Ri i± T;l-3- 1- £ £*J&*K7pi5 
SrifcU R 2 fcmi^sl^%£t^ir/l'<¥/l'£&-frtrjK 
SilFPig;r^f\ ) 

fc^T, ^o^O-fb^Sr, »*>'5 0~1 2 0°C. A> 

o^s^'2 orrco. 5-4. o c p s commcommT 
o siHH£«ii#Bj& tx h ft m-$m i tisaoiss^E 

R f COX-R] -S i (O 
(fflU 5^4"R f te^l^nT^^S&ftuli:^— 7 

£*FPH£jj*U Ri tiT^^rl-ya^-irtf^M^il 
SttkL. R 2 W:T/l^/WS&ft^Ji:T;l^;UX£^tfJi* 

fcot, *»oiO-ffc^Bj*. »'5 0~1 2 O'C, *» 
of£jg#2 OttO . 5—4 . 0 c P s CDZm^MfflT 
mtttzMM* . RltRSitJl^Stc^-r ft i k i 
0 LX & ft it*JS4 tiSS^^SI 

a. 

^«3&» £>f£K>. z nmmtzmffiaatiR&im. i x h ft is 

[0001] 

ffl^-f /i^— lzffli-&i><QX'$> , 0. £4>(cJiCRT<9fu 
H«E&-k"k LTffifflSixft^ k^f&S::? 4 k* 
fL^W-f-ft^^StM^-ft . 
[0002] 

*<3ft < . R»*a«!JMrc* ft -i t l< . fly*, tr bk 
mm\s>xxw-x v . 7 pr^t nftmsKstia 

tT g *3 -f ft . £ -y * 

ZX'\$tfJxm±.<nKM LtzJiWzWziHm-W 

[ooo3]«*j: vwMhkntzMzwftmmtft 



«MTM$itTV^ft £ k £#Ii klTftSltMt^W 
-Tft^^Sffl^-f^^-. 
[■ft 13 

R 2 ) 3 < I ) 

my 4^?—. 

(i#«ORItl»ihffil^«H^\ Tf£-« ( I ) X^Z 

tih y^ar^jumh ft v m^—yju^- o x- 

x^SSr^f-r ft T)Vi * >- /7 Wti^ffl v ^rUffiSt 
«JKTM$iiT^ft £ k £*$ak-r*^RS±tt£5- 

[-fb2 3 

R 2 ) 3 ( I ) 

^(TWKSWSST* 4 i k t> tlX V ^ft . 
[0004 3 «i»JMn«RC*J ^TtdaWJ: Offigtif 

mmmz %&mm znmki-h 3t»^> 1/4^^ 

Lfi^iO^afgtcS^^-ft i k jpffi/NOKSt^&fc-fc 
ffi^ccO^it^^xftClk^^ixTV^ft. ;^T', 3te 

^.tift t vyxfo ft . $ ^ fc:«Jii0RStB5jlJB^ 

-r>i?<tf§m&%tiX\^h (Mfa^^b Vol.9, 
No. 8,11171: (1971) ) . 

[00053 — «p|Hra58-4 6 30 l#&fJL « 
^BS5 9-49 5 0 l-f^R. #18835 9-5 04 0 1 

^^ftSMI?Sih^Sr^ffl^*fflv^T^^ft^-at= 

k L/c^Kihtt^*-rft3fc^t%.a^#^$^. ^ffl-fb 
-T ft IfiiOW^Sffl S ixT ^ ft . 

[00063 

i^mmmtx o t-thw&i mmmzx mtf&ti 
x. Kftiffi±miz*«mzi±m^m®mm$:ttz>¥- 
k v ^ ^s*^ o . $ ^> *) ^ 

^WS^*<^ft^:k^)P a m*& : fi'L-C^ft . ttzMz 

m-&mti&.tf7<;z^tzMzmffi. ^mmnmir^ 

k < 0 . KM 1/ > X3r k (ci> v ^X teTzWOttzto 
tz otftftA^^tli ft t£ ZcomMtiM -5 fv! . 
[ 0 0 07 3 *5rBHHB5 8-4630 1-f-^fg. #PBS5 
9-49 5 0 1fM, #^HS5 9-504 0 



.icnnrin. - id 
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tan 2r 3 o n&%y±-££it hzt ifi&mx'h * a*, z 
k> &b < . m% k commie «t o tmo # jj war *r oh 

&5£3rLT^ft. 

[ooos] ztit>0fflmj&&&&tz> s«t*i<oa 

"tft fc<0T* 0 , *«Stt3&*fc< WAttK^L .V*fc«>T* 
# HSW3 - 2 6 6 8 0 1 ^&fRK«. §8* 

. Lfrtzw^zti^ny vm&msiTim friz 
mfc&im-ttf. mt&hwmm&t Lxmji-f ft$s 

[0009] #I8HJ!UL -^j; 3&H#td^TJ££ 

R f COX-R! -S i (O 
(fit, ^4>R f li7;^nr;^;HI)l.i-^t-7 
/L5to,1?>Jx~r/i^£^U XiijlttfciO,. NH. S 

stsmmm^mz^L. r 2 jir/i^/wg&ft^teTVP 

[0012] 3*«Wfc:«47 -f/l^-fcfcWC, ±fET 

ttS* s 2 0'C-C0. 5—4. 0cps<OKH<0JSSijT« 
L » <RS^±H^^MtM^I» i k lz X K> 

nmimmimf&Lxh&zktimt tw 

[0 0 13] 

umi *mmm&. m.LfzXo^mrnmnzion 
x.'i—y o # y ji-f-Mt-^mz ± s mmwmiz 

mm izmz>i>(?>k%zt>ti&. 

1 0 0 1 4 ] **HJ*4>«$ 6 t«astf©tSrfif 

=5:-3it*S*, HRsfc ( I ) TSlSiiftJ: ^7/^o7 
)V*)Vmfo ft v Mi' n— 7 o X y x- fvPS £ h 
T^a^y^-y yik&m^ mz; t— 7;^o^ y x— t- 

[ 0 0 1 5 ] O* »K S i 0 2 fJflSfctf>ffl2ftffi£#fc 



KCRT^i:'<?5^iia^MH^i: LT&ffl§2xT#BS 
& 7 4 )V9 - £JS#-f 5 i fc S Wfc -r s . 
[00 10] 

[WH£*?ft-f sfcft^ai *^ H ^4. ±ie^r D isi 

#\ TIB— ( I ) T-*Six€» 7;^n7y^/H$, 

vit&m^fo&mffi&mkx^mixx ^&zt 

X'lhh. 
[00 1 1 ] 
Hfc3] 

2 ) 3 (I) 

Z k WX'% h i> cox-fo h . i fc*»»t:««HRiC 

( i > x*m%KhT)vzi*isi'yyfc£mi, 7'ym-sr 

GmZtt^Wz-tteZ klzXK). S6*tt*firJt-frW*ff 

[0016] ^±>. -«sc ( i ) x-mzti&it&moo 

ti , ±IB L tz J: d ^iW^'M » W*?f Ifett^: fc' fc v ^ 

xn, hy-^^u^-^mzmtLtz^-y^^ux. 
<mmco\t^x-hh . 

[00 17] kZhX\ n—ytVXu-tfVJZ—^vm* 

^7 0 o CC0t>OT'aS^l^m/si:W^iXT*3 0. « 

t Vi^lgS^-i) ( IEEE Trans MAG. , Vol.31, No. 6 
(1995) pp . 2982-2984) . & ^JgjttfSV ^f-Cvrn 

^Ig^^T+^-tC^ D W ^ . i JtM^SfCD -i J )VX 
ft (TIBft^#RS) «^<^WKfc:iS!JtW-&(?DT«i* 

ft. 

[0018] 
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mi] {\sA jivxm = v i/t? 

ft^T* i^-fb-^Sr. ^>'5 0~12 
0°C, ^ofeJK^"2 0°CT-0. 5—4. Ocps^Kl 

&^JilJ¥^-«#JS!iH#& d h h Z b £ 

[00 19] 

mmcommmm: hit. ^m^mmmm^m^ 
ct vmrnizmwrz* muz. ^wm-mmmim 
&m^mwmy 4 ^-hz^hmmmm^^t. 
[ 0 0 2 0 ] m 1 (^^Mffi«^^tti>^^affl7 

(i. i: £ if H 2 fc^-TPiffiff « (CRT) 1 0 0 <7V < 
l o 1 <OfEfl5£JS*8!W £tf LTJ#* LTfo-S . 7 
0(DWM1 10 1 (c&rr&SHHH 

ffl $ *x , com-itmcomm m&±3& ^udjbw * 
h&ztmiALw mimuz. Mtif. ^155 
— m omm.%. ^v-yy T7 h2 oa 

[00 2 1] *IMH(C*JV^T» lH:St7-f;l/^-l 

^jit. wtr. ^;^f/Mm'ji/-b. y^ 

x+i/y&b'b^ifc t'^Pt y -7— b cD&m-&{k% b' 
CO ( y ? ) T7 0 )U%mm ; sKU b . S/*xf- 

U>-^yrj— ^t'X7DW- h (CR-39) 
* fc* tf)* 1 'J h gg ; ( JWR-ft ) t'X y*y 

->i>A.m<r) : J (y?) T?vu-h<?)m®im-&tfc&^i, 

(JHR-ffc) t'x7iy-^A^y (**) 

a^** fc' t v * -5 fcJRfflMttt ( 7 ? ) r 7 'J /l^ffifl! ; 
,+fyxx-f/K mz^)^vy^-vy yv—v . tfy 

ijn_by;i/-^fwy*a^ # 'JifrfLb'xwK 



-S-tttJigRJaKOiRB* 1 2 0 0 *CJSUbfc =5: 0 . -eoSS 
[0022] &tz±M<7)X 0%77X^--y?mtmmii 

[0023] ®mfa±ntiMzi±vmy°77.j-v?<7)m 

CDZm^Z Z b *>"T'^ . I59t{f^^5 0-28092 
#^BS5 0-2844 1 - 

2 4 3 6 8^fg. #18165 2 - 1 1 2 6 9 8#&«, 
#^Bg 5 7-273 5 #4^fifcS^$*t5 i a ^rS«^ 

iSffl«rtgT'S)S . $ a> tea, ( y 9 ) ry u imxf 
^fc^y^x'j^y i — jukc b'commm b*m^x%?> 

T7 Vfr&gmm^. *)Vii y#Vi/\3*cy->%k%:b*b 
[00 24] z<D£o%y'7X^-y?mftl±.mzBj£ 

[002 5] iiii?><0KftrR6jh]fi^jR^-4ZKfl^* 

A j-yy-u—r- 1 y?\ x^-y 9 y >-yicft*§ixi,# 

lOPVD (Physical Vapor Deposition ) ffi*%|>. 

b LXIZ. S i 0 2 WHZ. mUZ. A 1 2 0 3 „ Z r 
0 2 ,TiOi , Ta 2 0 5 v TaHf 2 , SiO, T 
iO, T i 2 0 3 . H f 0 2 , ZnO, In, 0 3 /S 
n0 2 . Y 2 0 3 . Yb 2 0 3 s Sb 2 0 3 . MgO, 

ceo 2 tc b'commm^tm-m^x^ h . %&zcoj: 
o^pvD-mzx^x B&ztLZ>%.Mffi±mcom*>mm 
miz. ±b LxzMwsmfrbm&zti&hnx'fohz 
ttf#t u\ zMikirnvMcotMrSMz-bttsmm 
mm t>tL%\, vzfr >o T'& < . *mwcD a m b -t &wm 
mt. wmm&cofa±. § t>wzztit>?>&m<owi&& 
b i mmizmx%^mtitfh&tztbxh%> . tfrt^tf 

*miiz. ±btx. z<r)Zo^mm±mcomm 
*wm^&mm&m.m<^mmzgh&h<r>x'h&tyz.. m 
izRmwj±mcommmm<?)ttm$:mfe't& t><7>x-n% 
< s -mmmvmc 7 ) %> coxm$L $ ttx ^x i> * i \ 
[0026] i^, zcommimcom^mmmcomw 
iz . RSjRSjtsftmi^hiOB^ttffitc ct o t -eii-eii?^ 
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•fcg:cr> i /a utznmumzmtR-t h z t a*®* 

mzm L X i> v >< ^*»<7)if gi^Sr § ixt ^ & ( 0ij (f . 

R f COX-R] -S i (O 

Sr*U R 2 fi7/l^;l^5&V^TA'4r/UX£-frtrjft 
mm=HKt:7Ft. ) Rf t 

-r^mcoft^mmt lxh. mzmfezti&i><oTte 

il&L<liC l — C 3 i|W<-7Ma7W 
>-a$r^Ji L#fi 4: -? 7 /M- o,+° 'Jx-f 

<Zt,Z7ik-tJ:o%:i><7)W$>*)^ 
[0030] 
[ft 5] 

F-(CF 2 CF 2 CF 2 0)Tr 

CF 3 
i 

CF 3 -{OCFCF2) ln <OCF2)T- 

CF 3 
I 

F^CFCFzO)^ 

[0031] &-gmv>i>cot Lxti. iJ:^-rj: a 

[0032] 

[■fke] 

-(OC2F4hKOCF2h- 
[0033] &fc±!B<(fc^5l5K*<7X Km. n , 

fiTfELrt: «t olz/s-yjl-j-utfij^-T-Jl'CDft 

tLx^, mzm%.zti$>i><7)xi&%<. &m$m&£ 

fi\ if4L<(5C 5 — C 12 ^jgw\°-:7/P;*oT;M^ 
mxfoh. 

[0 0 34] 3rfc. R f kLTti:. luKLfcJ: 3 (C J; 0 
^N-7yi/^a--K l Jx-x^S*iffl^ Lv^„ — J&sK ( I ) 



3t¥Sirp^?h Vol. 9, No. 8. P. 17 (1971) ) . 
[00 28] ttzTmmz. *-,t'y^A- 7 ^I, f,- 

ifrLx*muz&^xiz. ±iiLfz£o%mm 
ifz^m^mm±m^mm^ . tie-jk^ ( i > 

3 TtSa-T & t <r)X't>h. 

[0029] 
[ fL4 ] 

2)3 ( I ) 

^zw&zix&hnx'ii&^ifi, mm*, mz&o* n 

[0035] £tz— ISiS ( I ) IZtiifZ Rj J;t>'R 2 

if, c, ~c 5 mmcommttcommmTmxh y )i%&. 

[0036] 4fe % C^-^st ( I ) TSJilSO 

4TOjS*» 5 00-10000. §^>(C 

jf*L<i45 0 0— 4 0 00SSE^)t,^>*«fflffl$il&. 

W&t<Dmm*t>. 0. 5nra-50nm, $^>{C»4 
L<lilnm-10n rngfitC* S i k *«Sa4 Lv^. 
[0037] t^-e^i^t LTtis ii^OrJ-x 

-f >fMt?m\^^K&&n<ttmwmm^mx'foh 

[0038] icoi 3 *3»6f«lfc:4JV^T. IMBHRsC 
{ I ) ■C^^ixS-fk^flUi, 

mxh&Kmbdkmommmm. wmM&zstf&m 

»4L^. 

[0039] $ #M^'Jk LT(i. 5 0°C 

-12 0°CT\ 3&*ott«*«2 O'CCO . 5 — 4 . 0 c p 

T . BUI* 5 ^— 7 O^rV vjftflR Sr»S w t * { T'^ ^» . 
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-ro;w-;K i-yu/^y-/i^ n-y'^)VT)V3 

— ;K i -7'^h)VT)Vzi— s e c-7^)VT)Vn — 
tl\ s e c-T$.)VT)Vzt—)V%¥ifimfh1X&. 

mmm t l x « . ft v 2 aiiLL^g-^ t l 

[0040] -« ( I ) 7«3ft4fc£ft<3lfcfti§S 

§r hot ft an l -t nmmmtz ± ft t l t a 
#tcms$*i4fc<o-c«*v^ witf. 0. 1-5. 
omm.%mjm&£.wmth z ti>m%xh&. 

1. v ->f itss as jn-r & <r t RTtBT* -5 . mam ttx 

»±W*tf . JgiL ffiSL KttS±. 1Kb 
$L OBL NU:?/l^o^&£'£ffluft.ri;#>'T*§. 

A. *SHl:y^AI£;<7)T/t^ 'J AlWcKflSt&Srif 
if>4ifc**TS&. S^CMx^f^W^ ftft 

%bm& ; Mu ^tth^t^zXnx — jfcs ( 1 ) x-mzti 

ft 

[0041] ^HjtcflisHR^ ( 1 ) "emzti&ft& 

mum frfcZtlX Wg, £ fc L < » JfjfMlifclK LT 

J: E '*«Nf £>*i ft . 
[0042] *^tJ;oTf#^ix4^^ISfflR»IS& 

±7 < wmr>mmk.Wk& <o i>muz< < . 

[ 0 0 4 3 ] &i3. #$&h|§U\ iiEL^IUBgJllCBBg 

- i: «. . t ta±M Ltimmmmx'it. y 

9— 1 02: , H2(C^-rCRTl 0 0WQ;H 0 1 
■fLfc't^/H 0 l^HWg#LTfflv >fti,c7)T'*ft 

[0044] ifc, OjWR9f+ft4>*ift*t 



mz^-?2>^*Mzmt>-r. «at 4 mwfo& 
sn* fc' x-mm txi>^ bxo^l e^^^* lt t 

W LT*^BJt^ft 7 -r ;U^-* { 5ilS$tLft i i: tc£ 
ft. 

[0045] s/;, *%Bj(cf^ft 7 4>u?-cr>&mmm 
ii„ iai{c*-rnM0®ti5B^§ti-r. m*cr>%>mmm 

[0 04 6] 

ft * s . *?|BJ3{± i ix 4> <7)HSt0!I^M & RB^ $ ft ft 

[0O47]giil 
( l ) jatiftikKofHH 

mttt txmz 1 0 0 jxmcomm^v^i-h-y^uy 

3>U—h (PET) 7 4 jUA&m^tz. iC0PET7^ 
ib^^t^MISK^Si^-rftjt^ 

i: LTK^*ffitJ; lf§120nm^I TO^ 
Ummt. ^ItS i 0 2 £7 0 rimmizMMLXm 

T ff^ixr v ^ ft fc co? ft ft <, 

( 2 ) 7^yS-a^V ^—y-)Vm^^>T)Vzi^-i^^ 

(ft^mg) iooo, mi mm^z t) au 

;i/7;P3-^2 o OlEJfM^L. §^(;r 
^W-fehyJicciiSgS^O. 0lccte% 
— frmi&t Ltz<7)*>. § ^>tC^ >7*7>7 4 tu-p—xis. 

( 3 ) ffiffifci^W* 

mriB ( i ) x^tzmiffiimcommizmm ( 2 > xmm 

4 yy&SSM*: 5 c m/m i n<i??|±lfIS 
( 4 ) ««« 

d z tizx vmmttz. Tie ( a > ( e > ^toif 
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[ o o 4 s ] ( a > m-mmmm. 

7j<il7j< 5 m 1 £ 7 A )V?-WIZ Ltztz hit. SSSHim 
( 2 5°C±2*C ) TT4 SB^MJ^BfiL ^t^V^mcT) 

[004 9] (b) arartOtt 

IS* (fflK 3H) TilS^§|S)r^l«^|o3^0A 

O : &ifzO\-?frfrt>%:U. 
[00 50] 

( c ) Hte&tttfflR 

^^(a^ffiSrX^— )V*7—)V# 0000. 200g??f 

mtx- 3 o mm^tz&mifitt^titph! o frx-mmttz. 

[00 5 1] 

0:£<f+a«firH. 
A : 

( d) **§<Oft§fc:<$ 

[00 52] 

A : #<*«©mtCl^*-C#&. 
X : ftV^i^'Bl^. 

( e ) mfm 



mm\2 

mizte^xmmtLxmmi (**j-)V) izvttxm. 
2[z^-ti: o^m\2 zmmLfzWHz 
mmmi k^xmrnizLxft^shzn. zonmm 

7/hj * ^ v 5 Wt-^jtta it. i timmiMt 3 ic 

Jt^giJl-4 

Wlz&^X , ffiffl L?tr SFBOts XTSTfrzi * is is? yfc& 

®<om&£%m2iz^-?i. o iz^ix^tiitttzmum 
tmi t-t^xmMizixx&m&im. *<Mtmm 

[0053] 

[mi ] 



m at a: 



CF 3 



CF 3 O(CFCF20)iCF 2 CONHC 3 H 6 Si(0C 2 H 5 )3 



(C2H S 0)3SiC3H6NHCOCF 2 0(CF Z 0)n(CF2CF 2 0) m CF 2 CONHC 3 H6Si(OC2Hs) 3 



[00 54] 



[«2] 
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ft* £*| 
i€t m 






SSiS 






&l&n (deg.) 


m 


*" 






13 


ft 




& 


HaO 


CH2I2 


mmmi 


1 




O 


O 


o 


o 


o 


o 


o 


o 


115 


92 




2 




O 


O 


O 


o 


o 


o 


o 


o 


113 


93 


^JS«3 


3 




O 


O 


O 


o 


o 


o 


o 


o 


116 


94 


mam 4 


4 




O 


O 


O 


o 


o 


o 


o 


o 


112 


92 


mm s 


5 




O 


o 


O 


o 


o 


o 


o 


o 


110 


91 




6 




O 


o 


o 


o 


o 


o 


o 


o 


111 


91 


mmmi 


7 




O 


o 


o 


o 


o 


o 


o 


o 


111 


91 


mm 8 


8 


it&® 2 


o 


o 


o 


o 


o 


o 


o 


o 


111 


92 


immi 


9 


\t^m i 


o 


o 


A 


o 


o 


o 


A 


A 


110 


88 




10 




A 


o 


A 


o 


o 


o 


A 


A 


106 


86 


HMM3 


11 




A 


o 


A 


o 


o 


o 


X 


A 


107 


86 


UMffl4 


12 


item 


A 


A 


A 


o 


A 


o 


X 


X 


104 


85 



[00 55] [*3] 





® m 










* * J -)V 


65 


0.59 


CH3OH 


mm 2 




78 


1.22 


CHaCH 2 OH ! 






97 


2.26 


CH3CH2CH2OH 






82 


2.41 


CH 3 CHCCH 3 )CH20H 






98.8 


2.88 


CH3CH2CHOHCH3 




sec-T ^ JlTJl/^—jU 


102 


3.7 


(CH3)2COHCH 2 CH 3 


®mt 




108 


3.98 


(CH 3 ) 2 CHCH 2 OH 


mm 8 




118 


2.96 


CH 3 (CH 2 ) 3 OH 






116 


5.10 


CHaCH 2 CHOHCH z CH3 






128 


5.09 


CH3CH 2 CH(CH 3 )CH 2 0H 


man 




131 


3.86 


(CH 3 )2CHCH 2 OH 


mm 12 J 




138 


3.31 


CH 3 (CH 2 >40H j 
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